To evaluate the adaptability and performance of new and promising apple rootstocks in the dwarfing sizecontrol category, a NC-140 regional rootstock trial was established in 2010 at 12 sites in the United States (CO, IA 
Materials and Methods
The trees were planted at a 4 × 14 ft spacing with 1 to 3 trees/plot in a randomized block design replicated four times. Gala/B. 9 trees were planted between each block and at the ends of the rows as pollinators, and Auvil Early Fuji/Bud 9 trees were inserted as replacements for trees broken off by wind in 2010. Trees are being trained to the tall spindle system using a 3/4-in. metal conduit for support. Supplemental water is being provided though trickle irrigation. The April 11 freeze killed all the blossoms. Prior to the April freeze, blossom clusters per tree were counted, and many aborted cluster were observed and counted (Table 1) . Trees on B.71-7-22 and B.9, followed by G.11, had the highest blossom cluster density, while trees on B.70-20-20 and CG.4814 failed to bloom. Trees on Supp.3 and B.71-7-22 had the highest percentage of aborted buds.
Results and Discussion
Four out of six trees on Supp.3 failed to leaf out or leafed out and died. Many trees on other rootstocks exhibited early season symptoms of decline (Table 1 ). It appears that the March 5 freeze probably killed the Supp.3 trees and caused injury to the blossom clusters.
With the lack of a crop, zonal leaf chlorosis as reported in 2011 was evident on Honeycrisp trees in early July. When evaluated in September, trees on all rootstocks exhibited symptoms with trees on PiAu 9-90, Supp.3, G.935N, G.935TC, and Bud 71-7-22 having the highest incidence of the disorder (Table 1) .
After three growing seasons, most rootstocks have produced very few suckers (Table 1) . Differences in tree growth are starting to become evident with some changes in ranking from 2011. However, protocol for the tall spindle training system call for the tree height to be confined to 10 ft by pruning back to weak laterals, and tree spread to be confined to the allotted trees spacing (4 ft) by bending vigorous shoots below horizontal and removing vigorous side branches. 2 trunk cross sectional area recorded at the end of the 2011 growing season. y Tree vigor rating (April 24): 1 = healthy; 2 = leaves slightly off-color; 3 = leaves off-color, some growth suppression; 4 = leaves off-color and small, grow weak; 5 = leaves off-color, small and sparse, growth very weak; 6 = dead. x Leaf zonal chlorosis rating: 0 = 0 to 9%; 1 = 10 to 19%; 2 = 20 to 29%; 3 = 30 to 39%; 4 = 40 to 49%; 5= 50 to 59%; 6 = 60 to 69%; 7 = 70 to 79%; 8 = 80 to 89%; 9 = 90 to 99% of the leaves exhibiting symptoms.
